Seasonal variation in air particulate matter (PM10) exposure-induced ischemia-like injuries in the rat brain.
Epidemiological studies imply a significantly positive association between particulate matter (PM) level and ischemic stroke hospitalization. However, considering that PM10 is highly heterogeneous and varies with season within the same location, existing experimental evidence remained low. In the present study, we first treated Wistar rats with PM10 samples collected from different seasons in Taiyuan, a typically coal-burning city of China, and determined ischemia-related markers in the cortex. The results indicated that PM10 exposure caused endothelial dysfunction, inflammatory response, and neuro-functional impairment similar to that of cerebral ischemia with season-dependent properties, and the winter sample presented the most obvious injuries. Then, we detected the chemical composition of PM10 samples followed by analysis of their correlation with the above biomarkers and found that winter PM10, characterized by higher polycyclic aromatic hydrocarbons (PAHs) and carbon load, played the major role in causing brain ischemia-like injuries among different season samples. Furthermore, by setting up an ischemic neuron model in vitro, we confirmed that winter PM10 presented the most serious aggravation on ischemia-produced injury outcome. This study provides experimental evidence for clarifying the association between season-dependent PM10 pollution in the atmospheric environment and an increased risk of ischemia-like injuries.